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Characterization of the Primo-vascular System in the Abdominal Cavity of Lung
Cancer Mouse Model and Its Differences from the Lymphatic System
Jung Sun Yoo, M.Hossein Ayati, Hong Bae Kim, Wei Bo Zhang, Kwang-Sup Soh*
*Corresponding author’s affiliation: Department of Physics and Astronomy, Seoul National University, Seoul, South Korea. kssoh1@gmail.com
Abstract
Cancer growth and dissemination have been extensively studied for a long time. Nevertheless, many new observations on
anatomy and histopathology of cancer events are still reported such as formation of a vasculogenic-like network inside
aggressive tumors. In this research, new kinds of micro-conduits, named primo-vessels, were found inside the abdominal
cavity of NCI-H460 lung cancer murine xenograft models. These vascular threads were largely distributed on the surfaces of
various organs and were often connected to peritoneal tumor nodules. Histological and immunofluorescent investigations
showed that the primo-vessels had characteristic features that were distinctively different from those of similar-looking
lymphatic vessels. They had multiple channels surrounded with loose collageneous matrices, which is in contrast to the
single-channel structure of other vascular systems. The rod-shaped nuclei aligned longitudinally along the channels were
assumed to be the endothelial cells of the primo-vessels, but LYVE-1, a specific marker of lymphatics, was not expressed,
which indicates a clear difference from lymphatic endothelial cells. Taken together these findings on and characterization
of the novel threadlike vascular structures in cancer models may have important implications for cancer prognosis and for
therapy.
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Microscopic Nodes and Ducts Inside Lymphatics and on the Surface of Internal
Organs are Rich in Granulocytes and Secretory Granules
Byoung Se Kwon*, Chang Man Ha, Sung Sook Yu, Byung Cheon Lee, Jae Yoon Ro, Sun Hee Hwang
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Abstract
The blood and lymphatic systems are the two well-established circulatory systems. The existence of a third circulatory
system representing acupuncture meridians was claimed in the 1960s. The very existence and function of the system,
however, remained uncertain. We have found that microscopic nodes and ducts inside lymphatics, as well as on the surface
of internal organs of the rat. The nodes and ducts are covered by a layer of EMP-3-positive spindle-shaped epithelium with,
below, a layer of vWF-positive but CD31-negative endothelium. The nodes contain a variety of immune cells, usuallypISSN 2005-2901 eISSN 2093-8152
Recommended Articles 163enriched with mast cells, eosinophils, neutrophils and histiocytes, as well as chromaffin cells, other granule-containing
cells. Secretory granules originating from the mast cells in the nodes appear to pass along ductules, two or more of which
make up a duct. Our results reveal a potential circulatory system whose anatomical structure and cellular content differ
from the blood and lymph systems, and which may be involved in the transport of secretory granules.
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The Advantages of Using Traditional Chinese Medicine as an Adjunctive Therapy
in the Whole Course of Cancer Treatment Instead of Only Terminal Stage of
Cancer
Fanghua Qi, Lin Zhao, Aiyan Zhou, Bo Zhang, Anyuan Li, Zhixua Wang*, Junqing Han
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Abstract
Recent studies indicate that Traditional Chinese medicine (TCM) can play an important role in the whole course of cancer
treatment such as recovery stages of post-operative, radiotherapy or chemotherapy stages instead of only terminal stage of
cancer. In this review, we have summarized current evidence for using TCM as adjuvant cancer treatment in different
stages of cancer lesions. Some TCMs (e.g., TJ-41, Liu-jun-zi-tang, PHY906, Coumarin, and Aescine) are capable of
improving the post-operative symptoms such as fatigue, pain, appetite, diarrhea, nausea, vomiting, and lymphedema.
Some TCMs (e.g., Ginseng, Huang-Qi, BanZhiLian, TJ-48, Huachansu injection, Shenqi fuzheng injection, and Kanglaite
injection) in combination with chemo- or radio-therapy are capable of enhancing the efficacy of and diminishing the side
effects and complications caused by chemo- and radiotherapy. Taken together, they have great advantages in terms of
suppressing tumor progression, relieving surgery complications, increasing the sensitivity of chemo- and radiotherapeutics,
improving an organism’s immune system function, and lessening the damage caused by surgery, chemo- or radio-thera-
peutics. They have significant effects on relieving breast cancer-related lymphedema, reducing cancer-related fatigue and
pain, improving radiation pneumonitis and gastrointestinal side effects, protecting liver function, and even ameliorating
bone marrow suppression. This review of those medicines should contribute to an understanding of Chinese herbal med-
icines as an adjunctive therapy in the whole course of cancer treatment instead of only terminal stage of cancer, by
providing useful information for development of more effective anti-cancer drugs and making more patients “survival with
cancer” for a long time.
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Shengmaisan Regulates Pacemaker Potentials in Interstitial Cells of Cajal in Mice
Byung Joo Kim*
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Abstract
Objectives: Shengmaisan (SMS) is a traditional Chinese medicine prescription widely used for the treatment of diverse organs in
Korea. The interstitial cells of Cajal (ICCs) are pacemaker cells that play an important role in the generation of coordinated
gastrointestinal (GI) motility. We have aimed to investigate the effects of SMS in the ICCs in the mouse small intestine.
Methods: To dissociate the ICCs, we used enzymatic digestions from the small intestine in a mouse. After that, the ICCs were
identified immunologically by using the anti-c-kit antibody. In the ICCs, the electrophysiological whole-cell patch-clamp config-
uration was used to record pacemaker potentials in the cultured ICCs.
Results: The ICCs generated pacemaker potentials in the mouse small intestine. SMS produced membrane depolarization with
concentration-dependent manners in the current clamp mode. Pretreatment with a Ca2þ free solution and thapsigargin, a Ca2þ-
